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SCHEDULED INTERSTATE AIR CARRIER CERTIFICATION AND OPERATION RULES 

TRAINING PROGRAMS AND PROFICIENCY CHECKS -
USE OF AIRCRAFT SIMULATORS 

Part 4 0 of the Civil Air Regulations currently requires certain pi lot proficiency cheeks to 
be accomplished twice a year by each p i lo t serving as pi lot in command in a i r carrier service . 
The objective of these checks i s to insure that the pi lot maintains a high standard of proficiency 
in the piloting and navigation of the airplane types to be flown by him. The proficiency checks 
must be given by an authorized representative of the Administrator of Civil Aeronautics or a check 
pi lot of the carrier concerned. In addition to the normal airplane maneuvers, these checks include 
certain cr i t i ca l maneuvers which are encountered from time to time in air carrier service suoh as 
take-offs and landings with inoperative engines, missed approaches, instrument letdowns, and various 
emergency procedures. 

The Administrator, with the approval of the Board, has for several years approved many maneuvers 
required in the proficiency checks to be accomplished in synthetic trainers which accurately simulate 
the f l ight characteristics and the performance of the aircraft , to which a pi lot i s assigned, through 
a l l ranges of normal and emergency operations. This approval has been based in part upon an a i r car
r ier ' s use of the synthetic trainer in i t s pi lot training program, and the p i l o t ' s satisfactory demon
stration in actual f l ight of ab i l i ty to perform at l eas t 4 basic maneuvers, as follows* Slight at 
minimum speeds, approach to lowest approved mlnimums, landing under c ircl ing approach conditions, and 
simulated engine fa i lure(s ) during take-off. 

The Board foresees, however, that the increasing complexity of aircraft , with concomitant need 
for devices to simulate the f l ight characteristics of large modern transport aircraft , w i l l be further 
accentuated as turbo-prop and turbo-jet aircraft are procured. As a resul t , more intensive training 
of p i lots and crews wi l l be necessary to insure that they are proficient in the operation of these 
larger and faster aircraft with their corresponding new operating problems, and th i s training can be 
accomplished only at considerably increased cos t s . In anticipation of this problem, certain carriers 
are preparing to acquire simulators before the aircraft are put into service . This action, i s predi
cated on the assumption that essent ial training can be conducted in part in aircraft simulators more 
ef fect ive ly , safe ly , and economically than in an aircraft , and with considerable saving in time. 

The fundamental characteristics of the aircraft simulators in use and under consideration 
should be made clear in order that interested persons wi l l clearly understand the nature of the 
device the Board i s discussing in th i s amendment. The Board has in mind ttiat the aircraft simulator 
shall be a fu l l scale mock-up of the cockpit interior of a particular type aircraft with normal crew 
stat ions, plus accommodations for necessary additional persons such as check airmen, instructors, or 
observers. I t shall also include suitable course and altitude recorders. I t shall be capable of 
accurately reproducing the engine and f l ight performance, control loading, instrument indication, 
and control movements of the specif ic model aircraft during the execution of a l l normal and ant ic
ipated emergency maneuvers. Of great importance i s the requirement that the device shall be designed 
to permit presentation of malfunction of aircraft , aircraft engines, propellers, appliances, systems, 
and other components, and appropriate procedures to cope with such emergencies. Capabilities,, as 
outlined above, w i l l permit intensive training and checking in normal and abnormal f l ight conditions, 
various f l ight procedures, navigational problems, and essential crew coordination. 

Accordingly, the Board published on June 13, 1956, (21 F.R. 4294) a notice of proposed rule 
making as Civil Air Regulations Draft Release No. 56-16 "Training Programs and Proficiency Checks 
(Use of Aircraft Simulators)" in which certain proposals were made with respect to the use of aircraft 
simulators. The Board indicated that i t was of the opinion that the advantages of the trainers-were 
so apparent that their controlled introduction into air carrier training procedures on a wider basis 
was in the public interest and should be encouraged. In summary, the Board found that aircraft 
simulators have been proven as a valuable aid in improving -the effectiveness of p i l o t training, for 
instrument and equipment proficiency. The promise of further improvement in training i s , in fact , 
so great that i t appears desirable to reduce the number of in - f l ight proficiency checks that p i lo t s 
are required to take. Simulators are particularly suited to instruction in and practice of numerous 
emergency procedures which cannot sat i s factor i ly be accomplished in f l i g h t , and permit special emphasis 
on the coordination of crew duties} they offer a laboratory for experimentation, in techniques and pro
cedures which might be time-consuming or hazardous in f l ight j they wi l l permit training- to be conducted 
with more safety as a result of the reduction of frequency of aircraft operations under simulated 
emergency conditions; their use w i l l result in the reduction of traff ic congestion and noise i n largs 
terminal areas; and they wi l l reduce substantially the tota l cost of p i lo t training programs. 
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The Board a l s o i n d i c a t e d t h a t , i n d e t e r m i n i n g t h e m o s t a p p r o p r i a t e method t o r e a l i z e t h e 
f u l l p o s s i b i l i t i e s o f a i r c r a f t s i m u l a t o r s , i t c o u l d n o t l o s e c o g n i z a n c e o f i t s r e s p o n s i b i l i t y 
t o a s s u r e t h e h i g h e s t d e g r e e o f s a f e t y i n a i r t r a n s p o r t a t i o n e v e n v f h i l e t a k i n g t h i s o p p o r t u n i t y 
t o e n c o u r a g e s o u n d t e c h n i c a l and e c o n o m i c d e v e l o p m e n t o f a i r c a r r i e r o p e r a t i o n s . I t i s t h e B o a r d ' s 
o p i n i o n , t h e r e f o r e , t h a t t h e b r o a d e n e d u s e o f a i r c r a f t s i m u l a t o r s i n a i r c a r r i e r t r a i n i n g programs 
s h o u l d b e p e r m i t t e d i n a c c o r d a n c e w i t h t h e s e b a s i c p r i n c i p l e s : 

A . The u s e o f s i m u l a t o r s s h a l l b e p e r m i s s i v e w i t h t h e a i r c a r r i e r s . 

B . The a i r c a r r i e r s h a l l b e r e q u i r e d t o show t h a t t h e a i r c r a f t s i m u l a t o r m e e t s p r e s c r i b e d 
s t a n d a r d s and s h a l l e s t a b l i s h w i t h i n i t s t r a i n i n g program an a p p r o v e d c o u r s e o f t r a i n i n g i n s u c h a n 
a i r c r a f t s i m u l a t o r . I t i s a n t i c i p a t e d t h a t t h e t r a i n i n g s h a l l c o n s i s t o f a t l e a s t s e v e r a l h o u r s 
c o v e r i n g a l l i t e m s c u r r e n t l y c o n t a i n e d i n t h e f l i g h t p r o f i c i e n c y c h e c k s . 

C . ffihen a p i l o t i n c c n s a n d s a t i s f a c t o r i l y c o m p l e t e s e a c h 1 2 m o n t h s an a p p r o v e d c o u r s e 
o f t r a i n i n g i n an a i r c r a f t s i E m l a t o r w h i c h t h e a i r c a r r i e r s h o w s m e e t s t h e p r e s c r i b e d s t a n d a r d s , 
e a c h s u c h p i l o t n e e d a c c o m p l i s h o n l y o n e p r o f i c i e n c y c h e c k i n f l i g h t e a c h 1 2 m o n t h s . 

D . The Board s h a l l r e v i e w t h e e x p e r i e n c e g a i n e d u n d e r t h e s e r e g u l a t i o n s t o d e t e r m i n e 
t h e e f f e c t i v e n e s s o f t h e p r o c e d u r e s p e r m i t t e d t h e r e b y . 

I n r e s p o n s e t o D r a f t R e l e a s e N o . 5 6 - 1 6 , t h e B o a r d r e c e i v e d from i n t e r e s t e d p e r s o n s cenment 
f a v o r a b l e t o t h e B o a r d ' s b a s i c o b j e c t i v e o f p e r m i t t i n g b r o a d e n e d u s e o f a i r c r a f t s i m u l a t o r s b y a i r 
c a r r i e r s . T h e r e w a s , h o w e v e r , scree d i v e r s i t y o f o p i n i o n w i t h r e s p e c t t o t h e s p e c i f i c p r o p o s a l s t o 
amend t h e o p e r a t i n g p a r t s . I n t h e B o a r d ' s p r o p o s a l t h e m a j o r c h a n g e f r o m c u r r e n t p r a c t i c e was t o 
s u b s t i t u t e an a p p r o v e d s i m u l a t o r c o u r s e f o r o n e o f t h e two p r o f i c i e n c y c h e c k s r e q u i r e d t o b e a c c o m 
p l i s h e d i n f l i g h t a n n u a l l y . C e r t a i n a i r c a r r i e r s p o k e s m e n i n d i c a t e d t h a t t h e y c o n s i d e r e d t h i s a n 
i m p r o p e r m i x i n g o f t h e t r a i n i n g and c h e c k i n g f u n c t i o n s , and s t a t e d t h a t t h e r e g u l a t i o n s h o u l d s i m p l y 
p e r m i t t h e a c c o m p l i s h m e n t o f one o f t h e r e q u i r e d c h e c k s i n a s i m u l a t o r . F u r t h e r m o r e , t h e s e p e r s o n s 
a l s o c o n s i d e r e d t h a t i t w a s n o t n e c e s s a r y f o r t h e A d m i n i s t r a t o r t o a p p r o v e a p a r t i c u l a r p o r t i o n o f an 
a i r c a r r i e r ' s t r a i n i n g program ( i . e . , s i m u l a t o r c u r r i c u l u m ) . On t h e o t h e r h a n d , p i l o t spokesmen 
e x p r e s s e d c o n c e r n t h a t s u c c e s s f u l u t i l i z a t i o n o f a i r c r a f t s i m u l a t o r s w o u l d b e r e a l i z e d o n l y t h r o u g h 
v e r y c l o s e s u p e r v i s i o n b y t h e A d m i n i s t r a t o r , w i t h r e v i e w b y t h e p i l o t s , o f p r o c e d u r e s and q u a l i f i c a 
t i o n s o f i n s t r u c t o r s a n d c h e c k p e r s o n n e l . 

I n D r a f t R e l e a s e N o . 5 6 - 1 6 , t h e Board a l s o a s k e d f o r s e p a r a t e coranent w i t h r e s p e c t t o t h e 
d e s i r a b i l i t y o f i n c l u d i n g i n t h e C i v i l A i r R e g u l a t i o n s c e r t a i n s p e c i f i c s t a n d a r d s f o r a i r c r a f t 
s i m u l a t o r e q u i p m e n t { D r a f t R e l e a s e K o . 5 6 - 1 6 , A p p e n d i x A ) w h i c h w o u l d b e u s e d a s a b a s i s f o r a p p r o v a l 
b y t h e A d m i n i s t r a t o r . 

The Board h a s c a r e f u l l y s t u d i e d t h e v a r i o u s v i e w s p r e s e n t e d and i s o f t h e o p i n i o n t h a t , a t 
l e a s t i n t h e i n i t i a l s t a g e s o f e x p a n d e d s i m u l a t o r u s e b y a i r c a r r i e r s , t h e A d m i n i s t r a t o r s h o u l d 
a p p r o v e t h e a i r c r a f t s i m u l a t o r t r a i n i n g program o f e a c h a i r c a r r i e r . T h i s p r o c e d u r e w i l l b e c o n s i s 
t e n t w i t h t h e p r e s e n t p o l i c y Trhereby t h e A d m i n i s t r a t o r makes r u l e s , c o m p l i a n c e w i t h w h i c h i s m a n d a t o r y , 
f o r t h e c o n d u c t o f t h e p r o f i c i e n c y c h e c k s r e q u i r e d b y t h e C i v i l A i r R e g u l a t i o n s . The Board w i l l , h o w 
e v e r , r e v i e w t h e e x p e r i e n c e g a i n e d u n d e r t h i s r e g u l a t i o n and p r o p o s e a n y c h a n g e s w h i c h , i n t h e l i g h t 
o f s u c h e x p e r i e n c e , may be i n t h e p u b l i c i n t e r e s t . 

The Board i s a l s o o f t h e o p i n i o n , i n v i e w o f t h e comnent r e c e i v e d , and o t h e r i n f o r m a t i o n , t h a t 
t h e d e t a i l e d d e s c r i p t i o n o f t h e s y s t e m s o r c o n d i t i o n s b e i n g s i m u l a t e d , and t h e d e g r e e o f s i m u l a t i o n , 
s h o u l d n o t b e p r e s c r i b e d i n t h e C i v i l A i r R e g u l a t i o n s b u t s h o u l d b e c o n t r o l l e d b y t h e A d m i n i s t r a t o r 
t h r o u g h t h e m s d i n a o f t h e a p p r o p r i a t e C i v i l A e r o n a u t i c s M a n u a l . The Board c o n s i d e r s , h o w e v e r , t h a t 
t h e b r o a d , b a s i c s t a n d a r d s w h i c h d e s c r i b e t h e c h a r a c t e r i s t i c s and f u n c t i o n o f an a c c e p t a b l e a i r c r a f t 
s i m u l a t o r s h o u l d b e i n c l u d e d i n t h e r e g u l a t i o n s . 

I n t e r e s t e d p e r s o n s h a v e b e e n a f f o r d e d a n o p p o r t u n i t y t o p a r t i c i p a t e i n t h e making o f t h i s 
a a e n d m e n t , and d u e c o n s i d e r a t i o n h a s b e e n g i v e n t o a l l r e l e v a n t m a t t e r p r e s e n t e d . 

I n c o n s i d e r a t i o n o f t h e f o r e g o i n g , Hxe C i v i l A e r o n a u t i c s Board h e r e b y amends P a r t 4 0 o f t h e 
C i v i l A i r R e g u l a t i o n s ( 1 4 C?R P a r t 4 0 , a s a n e n d e d ) e f f e c t i v e March 1 5 , 1 9 5 7 . 

By a s e n d i n g 1 4 0 . 3 0 2 ( b ) b y a d d i n g a n e w s u b p a r a g r a p h ( 3 ) t o r e a d a s f o l l o w s : 

40.302 P i l o t c h e c k s . * * * 

( b ) P r o f i c i e n c y c h e c k . * * * 
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( 3 ) S u b s e q u e n t t o t h e i n i t i a l p i l o t p r o f i c i e n c y c h e c k , a p i l o t in . command- n e e d 
a c c o m p l i s h i n f l i g h t o n l y one o f t h e p r o f i c i e n c y c h e c k s r e q u i r e d b y p a r a g r a p h ( b ) ( 1 ) o f t h i s s e c t i o n 
d u r i n g e a c h 1 2 m o n t h s i f h e s a t i s f a c t o r i l y c o m p l e t e s w i t h i n s u c h 1 2 m o n t h s a n a p p r o v e d c o u r s e o f 
t r a i n i n g i n an a i r c r a f t s i m u l a t o r . The i n t e r v a l b e t w e e n c o m p l e t i o n o f t i i e p r o f i c i e n c y c h e c k i n 
f l i g h t and t h e s i m u l a t o r t r a i n i n g c o u r s e s h a l l b e n o t l e s s t h a n 4 o r more t h a n 8 m o n t h s . The a i r 
c a r r i e r s h a l l show t h a t t h e f l i g h t c h a r a c t e r i s t i c s , p e r f o r m a n c e , i n s t r u m e n t r e a c t i o n , a n d c o n t r o l • 
l o a d i n g s o f t h e a p p l i c a b l e a i r c r a f t a r e a c c u r a t e l y s i m u l a t e d i n t h e a i r c r a f t s i m u l a t o r t h r o u g h a l l 
r a n g e s o f n o r m a l and e m e r g e n c y o p e r a t i o n s i n a c c o r d a n c e w i t h s u b d i v i s i o n s ( i ) t h r o u g h ( v i i ) o f t h i s 
s u b p a r a g r a p h ; 

( i ) The s i m u l a t o r s h a l l r e p r e s e n t a f u l l - s c a l e m o c k - u p o f t h e c o c k p i t i n t e r i o r , 
i n c l u d i n g n o r m a l f l i g h t c r e w s t a t i o n s and a c c o m m o d a t i o n s f o r t h e i n s t r u c t o r o r c h e c k a i r m a n . 

( i i ) The e f f e c t o f c h a n g e s on t h e b a s i c f o r c e s and moments s h a l l b e i n t r o d u c e d 
f o r a l l c o m b i n a t i o n s o f d r a g and t h r u s t n o r m a l l y e n c o u n t e r e d i n f l i g h t . The e f f e c t o f c h a n g e s i n 
a i r p l a n e a t t i t u d e , power , d r a g , a l t i t u d e , t e m p e r a t u r e , g r o s s w e i g h t , c e n t e r o f g r a v i t y l o c a t i o n , a n d 
c o n f i g u r a t i o n s h a l l b e i n c l u d e d . 

f i i i ) I n r e s p o n s e t o c o n t r o l movement b y a f l i g h t c r e w member, a l l i n s t r u m e n t 
i n d i c a t i o n s i n v o l v e d i n t h e s i m u l a t i o n o f t h e a p p l i c a b l e a i r p l a n e s h a l l b e e n t i r e l y a u t o m a t i c i n 
c h a r a c t e r u n l e s s othervri . se s p e c i f i e d . The r a t e o f c h a n g e o f s i m u l a t o r i n s t r u m e n t r e a d i n g s and o f 
c o n t r o l f o r c e s s h a l l c o r r e s p o n d t o t h e r a t e o f c h a n g e w h i c h w o u l d o c c u r o n t h e a p p l i c a b l e a i r p l a n e 
u n d e r a c t u a l f l i g h t c o n d i t i o n s , f o r a n y g i v e n c h a n g e i n t h e a p p l i e d l o a d on t h e c o n t r o l s , i n t h e 
a p p l i e d power o r i n a i r c r a f t c o n f i g u r a t i o n . C o n t r o l f o r c e s and d e g r e e o f a c t u a t i n g c o n t r o l t r a v e l 
s h a l l c o r r e s p o n d t o t h a t w h i c h w o u l d o c c u r i n t h e a i r p l a n e u n d e r a c t u a l f l i g h t c o n d i t i o n s . 

( i v ) Through t h e medium o f i n s t r u m e n t i n d i c a t i o n , i t s h a l l b e p o s s i b l e t o u s e 
t h e s i m u l a t o r f o r t h e t r a i n i n g and c h e e k i n g o f a p i l o t i n t h e o p e r a t i o n a l u s e o f c o n t r o l s a n d i n s t r a -
m e n t s on t h e a p p l i c a b l e a i r p l a n e m o d e l d u r i n g t h e s i m u l a t e d e x e c u t i o n o f ground o p e r a t i o n , t a k e - o f f , 
l a n d i n g , n o r m a l f l i g h t , u n u s u a l a t t i t u d e s , n a v i g a t i o n p r o b l e m s , and i n s t r u m e n t a p p r o a c h p r o c e d u r e s . 
I n a d d i t i o n , t h e s i m u l a t o r s h a l l be d e s i g n e d s o t h a t m a l f u n c t i o n o f a i r c r a f t e n g i n e s , p r o p e l l e r s , and 
p r i m a r y s y s t e m s may b e p r e s e n t e d and c o r r e c t i v e a c t i o n t a k e n b y t h e c r e w t o c o p e w i t h s u c h e m e r g e n c i e s . 

( v ) S u i t a b l e c o u r s e and a l t i t u d e r e c o r d e r s s h a l l be i n c l u d e d . 

( v i ) Communica t ion and n a v i g a t i o n a d d s o f t h e a p p l i c a b l e a i r p l a n e s h a l l b e 
s i m u l a t e d f o r o n - t h e - g r o u n d a n d i n - f l i g h t o p e r a t i o n s . 

( v i i ) O t h e r a i r c r a f t s y s t e m s and c o m p o n e n t s s h a l l b e S i m u l a t e d t o t h e e x t e n t 
f o u n d n e c e s s a r y b y t h e A d m i n i s t r a t o r . 

( S e e . 2 0 5 ( a ) , 5 2 S t a t . 9 8 4 ; 4 9 U . S . C . 4 2 5 ( a ) . I n t e r p r e t o r a p p l y s e e s . 6 0 1 , 5 2 S t a t . 1 0 0 7 , a s 
a m e n d e d , 4 9 U . S . C . 5 5 1 ) 

By t h e C i v i l A e r o n a u t i c s B o a r d s 

/ s / M. C . M u l l i g a n 

M. C . M u l l i g a n 
S e c r e t a r y 

( S E A L ) 

P a r t 4 0 l a s t p r i n t e d December 3 1 , 1 9 5 5 . 
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